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CHAPTER I 
INTRODUCTION ~~D PURPOSE 
The purpose of this study is to show the relation-
~~ ships, if any, betvreen reaction-time, the spa._n of 
I' 
visual apprehension, depth perception, and selected 
items of a basketball skills test. 
The first half of the twentieth century has been 
called the "era of the athletel'. Never in the history 
of the world has the athlete been so popular. 
,Everyone realizes that the athlete, particularly the 
champion, is an exceptional human being. What is it 
that makes an outstanding boxer? What gives a sprinter 
his speed? What makes an all-American end, tackle, or 
fullback? Why is one man an exceptionally good hockey 
player, and another is not? Certainly we have no 
answers to these questions. 
The answers to the various questions in the pre-
llceding paragraph are not to be found in the general 
1
field of education because the amount of intelligence 
has a._n effect only in a very general sense upon the 
performance of an athlete. The answer is not to be 
found in medicine and physiology because the anatomy 
:t 
I 
II 
1 ~ 
ii 
II of a..."Yl. athlete 
"performance. 
seems to have little effect upon his 
Science has only determined the small 
!amount of chemicals of which the body is composed. 
!!Physical education has attempted to measure the strength, 
/1 agility, general physical proficiency, and athletic 
achievement in individuals. With answers from all of 
the fields to their particular problems concerning the 
individual as a performer, Ttve are still left ,.,i th the 
big question of what is it that an athlete has which 
non-athletes do not have in the same amOUllts. As prac-
tically all fields of education, and in the late years 
various branches of industry, have done, we of the field 
'.of physical education are turning to the field of experi-
' 
mental psychology in an effort to add to our knowledge of 
the degrees of difference in performance, and especially, 
!athletic performance. Work has been done in the field 
i 
I 
·of experimental psyqhology by physical educators but it 
~as usually had the form of a single investigation of a 
lbarticular phenomenon. ' 
~nese various innate capacities that human beings 
are known to possess-- reaction-time, span of visual 
apprehension, depth perception, visual acuity-- have 
always afforded an excellent opportunity for investiga-
tion as to how they might affect physical performance. 
Does an athlete have a faster reaction-time than a non-
athlete?: How does depth perception of an athlete 
2 
compare with a non-athlete? Is there a difference in 
the span of apprehension of athletes and non-athletes? 
Certain investigations have been made concerning these 
innate capacities as individual phenomena but only a 
few have been made concerning the relationship of these 
capacities to each other11, or, to performancegj. 
The only dependable method of deciding which 
persons are better than average performers is the trial 
'and error method. Colleges have their freshmen teams, 
baseball has its farflung farm systems, as has hockey 
and professional basketball,and all are examples of 
the tryout or trial and error system. If there were a 
> 
definitely known relationship between performance and 
:some innate capacity or combination of innate capacities 
l,.,ould not this relation help in deciding the probability 
of future success in actual performance? Are the innate 
capacities controllable, improvable., effective upon 
performance, or, are they the result of practice of a 
suort or skill? Does a successful athlete have tvro or :lt~ee innate c~pacities "\'Thich are better than the same 
iltwo or three in a non-athlete7 These questions are of 
far reaching and of great significance to those working 
1/ Saltzman, II J., and Garner, W. R., nReaction-Time 
as a Measure of Span of Attention\', JoUJ:!nal of Psychol-
£gy, 25: pp. 227-241, 1948. , -
gj Burpee, R. H. , and Stroll, W. , HMeasuring the 
Reaction-Time of AthietesJ1, Rese.arGh Quarterly, 7: 
110-118, 1936. -
3 
1\ 
L~ the field of physical education and sports. There is 
a definite need in the field, and particularly for those 
in the coaching profepsion to know if there are any 
relationships, hitherto unknown, between innate capaci-
ties and sport skills. 
The definitions of terms as used in_this study are 
as follovrs: 
1. Reaction-Tj_me 
The reaction-time is the interval elapsing 
before a predetermined~~ovement follows on a 
predetermined stimulus±!. 
2. Span of Visual Apprehension 
The number of objects which can be apprehended 
in one fixation of the eye. (This should 
perhaps be called the recall.or perception of 
number, but psycholosists L11sist that it is a 
sp~~ of apprehension). 
3. Depth Perception 
Depth perception may be defined as the ability 
to appreciate or discriminate the third dimen-
sion or to judge distance, and to orient one-
self in rela~:Lon to other objects within the 
visual fieldS!. 
V Cottell, J. McKeen, and Dolly 1 Charles S., non 
1
fteaction-Time and. the Velocity of the Nervous Impulsett, 
Memoirs of the National AcademY of Sciences, Volume VII, 
Washington: Government Printing Office, 1895, pp. 
f93-415. 
g; Armstrong, Harry G., Principles and Practices of 
Aviation Medicine, Williams and Wilkins Co., Baltimore, 
1943. 
CHAPTER II 
SURVEY AND ANALYSIS OF THE LITERATURE 
~ce The field of experimenta::}.. psychology has an abund-of literature dealing with numerous experiments 
'ivith the innate capac.ities. For clarity vre shall pre-
!; 
IFent the various findings of other experiments under the 
separate headings of reaction-time, span of visual 
apprehension, and depth perception. 
REACTION-TIME 
I I ~e measurement of reaction-time antedates the 
jpplication of experimental methods in psychology, having 
peen undertaken first by astronomers to determine the 
l[lln.ount of personal equation in transit observations and 
I ~ater by physiologists to determine the speed of nervous 
londuction. The astronomical period "begins with an 1822 
~ublication by Bessel and extends through 1865. The 
physiological period begins around 1850 with publications 
py Helmholtz of the first simple reaction-time measure-
~ents to electrical stimulation and extends to 1874, the 
!late of the publication of Wundt 1 8 t1Grundzuge der physio-
ogichen Psychologien. The psychological period dates 
-F-rom 1865 with the publication of Dander 1 s and de .Joager 1 s 
~xperiments on times of discrimination and choice .. 
The successive stages of the psychological periods 
5 
! 
of major interest may be divided. as follows: 
1. Time-relations of simple and complex mental 
process and their variations with the quality, 
intensity, and complexity of stimuli (1865-1888). 
2. The ef~ect of direction of attention upon 
reaction-time (1888-1905). -
3. Introspective analysis of the reaction 
( 1905-1912). 
The two most prominent contributors to the field of 
reaction-time have been Wundt with his theory of apper-
ception in reaction-time and Cattell with his reflex 
theoryY. 
Breitweiser divided a complete sensory reaction 
iinto five distinct periods. 
1. The latent period in the sensory organ before 
the sensory impulse is aroused. 
2. The time consumed inthe conduction of the 
impulse from the sense organ to the appropriate 
sensory (projection) center. 
3 •. The time consumed in cortical elaboration 
(association). 
4~ The time consumed in the conduction of the 
impulse from the motor area in the brain down 
to the cord and out over the lo-vrer neurons to 
the striate muscle. 
5. The latent period in the striate muscle itselfgj. 
With the great number of experiments in reaction-
11 
l~ime, it is only to be expected that some of them would 
I 
Jj Henman, Y. A. C., uProfessor Cottell' a Work in 
Reaction-Timen, Archives of Psychology, -30, 1914. 
g) Breitweiser, J. V., 11Attention and Movement in 
Reaction-Timen, Archives of Psychology, 18: 1911. 
6 
produce antagonistic conclusions. However, some of the 
most noteworthy conclusions concerning reaction-time 
should be mentioned. Breitweiser showed that certain 
defin,ite, external, object.ive factors affected reaction-
time. Some of these external factors are-- difference 
! in the quality and intensity of the stimulus, different 
resistances offered by the keys with which the subject 
reacted, the posrtion of the body during the reaction, 
mode and extent of movement called for by the reaction. 
Further, there are subjective factors, such as the state 
of attention, fatigue, temperament, habitll. Atwell 
showed an improvement in reaction-time with increasing 
age except at the 15 year level in his study of high 
school boysY. 
Gaskill showed that in relation to the phase of 
breathL"Ylg the reaction-time was shortest when made during 
expiration and longest at the begin:ning of inspiration::2/. 
Meyer showed a distinct improvement in his subjects 
after a long pract.ice period~. 
1/ Brei tv;eiser, J. V., nAttention and Movement in 
Reaction-Time", Archives of Psychology, 18: 1911. 
y Atwell, W. 0., and Elbel, E. R., nReaction-Time in Male 
High School Students in the 14-17 Age Groupn, Research 
Qp.arterly 19: 22-29, 1948. ~ 
3./' Gaskill, H. V., "Relation of' Reaction-Time to Phase of 
Breathing\1 , Journal-of Experimental Psychology: 364-369, 
I 1928. -
il £I Meyer, Henry D., nReaction-Time as Related to Muscles 
Not Essential in .the~Reaction 1\ Journal of Experimental 
Psychology, 39: pp. 96-113, 1949~ 
Elbel shol'red differences in reaction-time during 
different periods of the day!/. Janoff and others 
concluded that there. is no satisfactory evidence of any 
very large correlation between somatotype and measures 
of reaction-time. PoffeY1berger sho·wed that reaction-
time usually shows no great ~ncrease after practice, 
aside from the general increase due to a growing famili-
arity -vrith the situationY. Bills in 1934 said that 
practice shortened the rea-cti~n-time2/ and the same con-
clusion is to be found i:n a ·study by Meyer in 19491/. 
Evans showed that any distraction makes the reaction 
longer.5.1. 
In recent years many studies of reaction-time have 
been made in the field of Physical Education and Health. 
Westerlund and Tuttle discovered a very definite differ-
ence in the reaction-time of track men-- the dash men 
have lower reaction-times than the middle distance or 
1/ Elbel, E. R., nstudy in Variation in Response Time", 
Research Qgarterl~, 10: pp. 35-50. -
gj Poffenberger, A. T., Jr., uReaction-Time to Retinal 
Stimulationu, Archives of Psychology, 23: 1912. 
jj. Bills, Arthur G., General Experimental Psychology, 
Longmans, Green and Co., New York, 1934. 
?±/ Meyer, Henry D., nReaction-Time as Related to Muscles 
Not Essential in.the-Reactionn, Journal. of Ex:perimental 
' Psychology, 39: pp. 96-113, 1911-9. 
1 !£!Evans, J. E., nThe Effect of Distractions on Reaction .... 
Timett, Archives o:f Psychology, 37, 1916. 
B 
ill 
Ill 
dlstance menY. 
Miles has done work in individual and group 
reaction-time with football linemen using his multiple 
chronoscopeE/. 
The closest. approach to this study is one reported 
in the Wellesley College Studies in Hygiene and Physical 
Education by Beise and Peaseley. They studied the 
relationship of' reaction-time, speed, and agility of big 
muscle groups to certain sport skills2f. 
THE SPAN OF VISUAL APPREHENSION 
The exact date of an interest in the span of appre-
hension is not known, but as far back as the middle of 
the nineteenth century, Willirun Hamilton, a professor 
and lecturer at the university of Edinburgh, spoke of' 
span experiments by his contemporaries11. The most 
agreed upon facts concernLng the span is that it is not 
a span of attention and should be called a span of 
i7 Westerlund, J. H., and Tuttle, W. W., llRelationships 
Betvreen Running Events in Track and React.ion-Time 11 , 
Research Quarterly, 2: 1931. 
?J Miles, W. R., nindividual and Group Reaction-Time in 
II Football Charging=, Research Quarterly, 2: pp. 5.,..13, 1931. 
; 3J Beise, Dbrothy and Peaseley, Virginia, ''The Relation 
1 
of' Reaction-Time, Speed(, and Agility of Big Muscle Groups 
1 to Certain Sport Skills', Research Qg.arterly, 8; 133-142, 
1937. 
i Y Woodworth, R. S., ExPerimental Psychology, New York: 
1
_ Henry Holt and Company, 1938, Chapter 14. 
ill 
9 
i 
1\ ::lO 
,,, 
a:pprehensionY. Actually -vre are measuring a span of 
apprehension and report - because you can be given no 
credit for having seen a number of items unless you can 
report them. 
Fernberger in 1921 advanced the idea that the 
statistical limen, that stimulus-value for which correct 
\judgments are given so% of the time, is the most reli-
able measure of range of visual appreherisionY. Later 
'I • 
studies have not followed his reasoning however, and 
usually repor.t an observation completely wrong when it 
is not completely right. 
In. reading research the span experiments have been 
used in the studies of eye fixations and reading ability2/. 
The closest thing to a phase of this study was 
done in 1948 by Saltzman when he found that the use of 
reaction-time was a better method of measurL~g sp~~ 
!than tachistoscopic methods. He asserts very definitely 
that any size change in the span is an artifact of the 
method of measurement~. 
1/ Elbel, E. R., ''Study L~ Variation in Response Time", I Research Quarterly, 10: pp. 35-50. _ 
g] Fernberger, S. W., 11A :Preliminary Study of the Range 
!I of Visual Apprehension~, American. Journal of Psychology, 
I 39 pp. 121-133, 1921. -
}/ K..~ehr, C. A., "The Effects of Monocular Vision on 
Measures of Readil:lg Efficiency and Perceptual Span", 
Journal of Experimental Psycholog~, 29: pp. 133-154, 1941. 
Y Saltzman, II J., and Garner. W. R., uReaction-Time as 
a Jl.ieasure of Span of Attention(•, Journal of Psychology, 
25! pp. 227-241. 1948. -
II ' 
Ill DEPTH PERCEPTION 
The first concerns with depth perceptions were 
perhaps those of the Renaissance painters. The problem 
of representing the third dimension in paintings offered 
a serious obstacle to them. Leonardo da Vinci found 
that relative distances of objects in the field of view 
are revealed mostly by perspectiv.e. He distinguished 
between three kinds of perspectives; linear perspective, 
the diminution of angular size with increased distanceY; 
detailed perspective, the loss of distance of the finer 
lines, ru~gles, shape and shading of an object; aerial 
perspectiv.e, the partial loss of object color from the 
effect of the air, fog, or smoke tP~oug~which the 
distantobject is seenY. 
Kulpe stated in 1895 that the most important aid to 
the estimation of depth is the difference between the 
retL~al images of the two eyes. The right eye see~ a 
dept.h difference of two points in space differently 
from the left eye. This can be easily verified by 
observation (alternate closing of the two eyes) and by 
1\ geometrical ~onstruction:2/. The same thing \'las proved 
J:/ Bellis, C. J., nReaction-T.iime and Chronological Agen, 
Proceedings of the.Society for the Experimental Study 
I of Biolop;y and Medicine, 30: 801-803, 1933. 
gj Woodworth, R. S., Experimental Psychology, New 
! York: Henry Holt and Company, 1938, Chapter 14. 
:2/ Kulpe, Oswald, Outline of Psychology (Translated by 
li E. B. Ti tchner), New York, McMillan and Company, 1895, 
pp. 357-361. 
:1_1_ 
w.ith the Howard. and Do.lman Depth Perception Apparatus 
in 1949 by Scott and-Sumner!! • 
. Basketball Skills Tests: 
II The literature shows that skills tests in basketball 
~,are not new. Although his work is not the first, 
I' II y 
·:Edgren' s study was the first of any consequence. In 
IIi 
!;this study validitie$ were-established but no reliabilities. 
:1 Money2./, Friermoodi/, and Brace2f did work on basket-
) ball testing but what is. probably.the most extensive and 
productive work on ·basketball tests is that done by 
Johnson£/ at Iowa. 
iJ Scott, Royston B .. , and Sumner, F. C. ..Eyedness as. 
Affecting Results Obtained with the Howard and Dolman 
Depth Perception Apparatusu, Journal of Psychology, 27, 
1949. 
y Edgren, H. D., uAn Experiment in the Testing of Ability 
and Progress in Basketballn. Research Quarterly, vol. 3, 
l
no.·l, March 1932, pp. 159...,171. 
2) Money, ·C. V., ttTests for Evaluating the Abilities of 
Basketball Players u, Athletic Journal, vol. 14, no. 3, 
·November 1933, pp. -32-34; vol. 15, no. 4, December 1933, 
pp. 18-19. 
ljj Friermood, H.· T .. , "Basketball Progress Tests Adaptable 
to Class Usen, Journal. o:f Health· and Physical E:'iucation, 
vol .. 5, no. 1, .January 1934, pp. 4-5-47. 
2/ Brace, David K • ., "Testing Basketball Techniquen, 
American Physical Education Review, vol. 29, April 1924, 
p. 1'59. 
§/McCloy, C. H., Tests and Measurements in Health and 
Physical Education, Appleton-Century-Crofts, Inc., New 
York, 1942, p. 174. 
:12 
Johnson established validities and reliabilities for 
the items or his tests.The items of the test are too ex-
tensive to be given here. 
Johnson divided his high school boys into two groups, 
the ttgood11 and the "poor 11 .He also experimented with nine-
' teen tests which tested shooting,passing and receiving, 
dribbling,rootwork,and activities not involving ball-hand-
ling.After checking for validity and reliab1lity,Johnson 
devised a battery of basketball skills tests and four 
tests of potential ability. y . 
Knox developed a skills test in basketball for high 
school boys.It consisted of four items.Three items were 
variations or other tests.These were the dribble and 
speed test,the dribble and shoot test,and the wall bounce 
testoThe fourth item was the penny-cup reaction test 
which represented a departure from preceeding tests. 
Analysis pf the Literature: 
An analysis of the literature concerning the relation-
ships between athletic ability and inate capacities show 
no work using three measures of inate capacities in the 
same study. 
jJ Knox, Robert D., 11 A Test of Basketball Ability 11 , 
1 unpublished paper,University of Idaho,Moscow,Idaho. 
I· 
:13 
II 
II 
•· ,, 
.I' 
II 
CHAPTER III 
TECHNIQUES AND PROCEDURES 
Procedures: 
Members of the Boston University varsity and 
"freshmen basketball teams were used as the athletic 
gr.oup in this study. The group studied consisted of 
t-vrenty-two men - ten from the varsity team and 
t"\<relve from the freshman team. These men 1·1ere 
regular players throughout the season. The tests vlere 
administered near the close of the season. 
The next procedure was to find a basketball skills 
' test which \'Vas suitable for use in this study. After a 
thorough study of basketball skills tests, it. vras de-
cided that two items from the test developed by Knox!/ 
for high school boys could be used with modifications. 
The items chosen v-rere the wall bounce test with a 
reliability coefficient of .784 and the pen_~y cup test 
with a reliability coefficient of .go4. These relia-
bility coefficients were determined by Knox using the 
Pearson Product-Moment correlation technique. 
The next procedure was the administering of the 
i tests. T'ae tests were given in. the Boston University 
gymnasium. The author g.ave both tests personally and 
the same watch was used·to time both tests. 
1/ Knox, Robert D., nA Test·of Basketball Ability", 
unpublished paper, URiversity of Idaho, Moscow, Idaho. 
I 
II 
The Wall Bounce Test: 
The wall bounce test as. described by Knox was 
given with the subject. standing with.his toe.s behind a 
line that .is five feet fr.om. the wall. The object of' 
the test is to ascertain how long it will t.ake the 
subject to chest.,.pass the basketball against the wall 
and catch it, fifteen times. ·The subject starts pass-
ing the ball at the signal "Reaqy, go", and continues 
until he is told to stop. The tester starts the watch 
' 
on ngott and counts silently. The watch is stopped as 
the ball hits the wall the :fifteenth time. The elapsed 
!time. is the score. 
I 
It was felt that the distance of five :feet as used 
for ~igh school players was too close for college players 
.and the distanc.e was changed to seven and one-half feet 
I 
' after experimenting with several arbi-trary distances. 
Three trials were given to each player. A system 
of rotation was used so that each p~ayer had completed 
,his first trial bef'ore any player had his second trial. 
I 
riThis is believed to have eliminated the effects of 
\fatigue. The best score of the three trials was used as 
J' 
rthe score for the subject .. (See Diagram Appendix A). 
IThe Penny Cup Test: 
11-
The penny cup test is set up over a course twenty 
feet in length from the starting line to the cups. 
There are three cups painted red, white, and blue, 
respectively~ and having a diameter of three and one-
half inches. The cups are on a line parallel to the 
starting line and three feet· apart. There is a signal 
line eight feet from the starting line. 
The subject stands behind the starting line with 
his back to the cups. He has a penny in his hand. At the 
signal 11Ready, go u, he pivots and races toward the cups • 
.As he crosses the llsignal linen the tester will call out 
one of the th~ee cup colors. The color will indicate in 
:which cup the subject is supposed to deposit the penny. 
The watch is started on the signal ngo 11 and it is stopped 
at the sound of _the coin clinking in the cup. This test 
is repeated four times and the score is the sum of the 
. four trials. 
In this study the test was modified and three trials 
were given with the best time used as the score. (See 
.diagram Appendix B). 
II After . completion of this study, it is the opinion of 
the author that this system of using a best score for the 
penny cup test is no't a good technique. 
The best' score would probably represent the time 
that the subject had anticipated the. cup to be called and 
would be representative of chance rather than speed of 
:16 
II 
II 
ll 
reaction. 
It is believed that seven trials and the use of the 
median score would be a much better scoring technique. 
Scoring Technigue: 
The scores of both items of the basketball skills 
test were added together to obtain the players' patings. 
Reaction-Time Test: 
l. Instrument: Stoe_:Lt.ing Visual Reaction Timer. 
l. Consisted of a controlled cabinet. 
a. A timing clock or chronoscope which can 
be read to .003 seconds. 
b. The controls were a three point selection 
switch key and a three position switch 
key for indicating color at the light 
source .. 
2. Reaction key board. 
a. Three telegraph type keys agree with the 
point selection switch key. 
-b.. The reaction key board and light stimulus 
were fastened to athree quarter inch 
base to prevent movement and to standardize 
procedure~ 
3. Light stimulus. 
a. Three colored lights each controlled 
individually by the three position visual 
switch. 
4. Starting board. 
a. Consisted of a 4 ihch by 13 inch board 
3/4 inch thick put there to raise the 
hand up to approximate level of the 
response keys and it also standardized 
the distance of subjects' hand from keys. 
Ill 
. 5.. Plywood. Shield •.. 
a. Shielded the controlled cabinet and 
operator 1 s hands from subJect's view. 
II. Test. 
l •. Simple; (one. response to one stimulus). 
a. Subject. sat at the table which held key;.. 
board and light stimulus with hand resting 
on starting board and arm resting on table. 
The middle finger was placed on position 
marked 11 start n and the he.el of the hand 
touched. the starting board. 
b. Subject was given six practice trials. 
On presentation of red stimulus the subject 
moved. his hand forward a distance of· li-
.inches and depressed key number 2 directly 
in :front o:f hand. T'!lis stopped the 
chronoscope and time lapses from the time 
'light was stimulated and the time was 
recorded. The subject's hand_returned to 
"startingtt position after each response. 
c •. A:f~er :the practice trials, which were not 
recorded, eleven reaction time trials i'rere 
recorded for use· in this study. 
d. The subject was given ~~eady signal by 
v-erbal c0minand "ready tt1.f.. A fore period 
from 2 to 4 seconds followed the rea~~ 
signal :b;efore stimulus was presented.;;. 
A random variation of the length of the 
fore period was set up.by the operator~ 
The. same order was used :for each subject. 
2. .Choice or Disjunctive2/ reaction. 
a. Subject sat same as above with- the same 
starting po.sition. 
1/ Woodworth, RobertS., Experimental Psychology, New 
York, H. Holt & Co., l938, p. 3l4 • 
. gj Ibid. 
2.1 roid, p. 331. 
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b. Six practice trials v-rere given. 
c. Subject had choice of mov.ement. On 
presentation of amber stimulus subject 
moved hand diagonally and to the left to 
depress ~ey 3 inches away. On presentation 
oi' green stimulus sub-ject -moved ·hand 
diagonally to .the right to depress k~y 
which was at.a distance.of 3 inches. 
d. A ready signal and varied fore period 
wa.s used a.s in simple. reactiop. time. 
e. Eleven readings were taken on this test. 
Five readings on amber and six readings 
on green. 
3 •. Discriminatory reaction. time. 
a. Subject had to discriminate between the 
red, green., and amber stimuli. 
b. Starting position was the same as the two 
other tests.. 
c. Four amber, three rea, and four green made 
up the eleven readings for this test. 
Depth Perception.Test: 
,-
1. · Instrument:- I:Ioward-Dolman Depth Perception 
ApparatuB .. · 
1. Lighting. 
a. A 75 watt non glare bUlb in line with 
front of box and.2 feet above. 
b. A 75 watt non glare bulb 1 foot back from 
.front and 2 feet above the instrument. 
c. The anterior and posterior wall ~~re 
painted white. 
:19 
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2. Berrens!/ description of apparatus and the 
test pro.cedure .. : 
a. The apparatus consisted of two vertical 
rods one of which was fixed and one.was 
movable on a track. Through a window in 
the apparatus these rods were observed 
by the subject seated at a distance of 
.20 feet. 
b. Two strings attached to the movable rod 
were placed in the subject • s hands and 
h.e. was directed to move tb,.e rod by means 
of the strings until it appeared to lie 
in the same plane at the fix rod. He 
. then .dropped the strings. From a scale 
on the .apparatus the readings of ten 
succ~ssive attempts were recorded in 
millimeters. 
3 •. Scoring tecb.._11.ique. 
a. Weymouth and Hirschg/ found a reliability 
o·f .86 if the following technique was used: 
D ~fir 
Span of Apprehension:. 
1. Instrument: Tachistoscope Delineascope Projector. 
1. Construction of -instrument. 
a. Instrument was made up of one Spencer 
Delinea9cope projector model M. S. with 
a number four Betax Wollensak shutter. 
This shutter was mount.ed on the projector. 
J:/ Berrens, and Zukerman, Diagnostic Examination of the 
~' Li~pnostti Publishers, 1946, p. 578. 
y Weymouth, F., and M. Hirsch, Reliability of Certain 
Tests for Determining Distance Discrimination, American 
Journal Psychology, V. 58, 1945, p. 379-390. 
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II. Test. 
1.. Preparations made for testing. 
a. Fifty 2x2 .slid.es were uBed. 
b. Five sets of ten 5x5 cards (white) with 
haphazardly arranged dots (~ inch dots). 
The number.of dots.ranged.f'rom 4 to 13 .. 
c. Cards were photographed on negative film. 
d. l'iegatives were transposed to positive 
films so dots appeared black when projected. 
Slides were mad.e :from the positive films. 
e. The Tachistoscope was set 12 :feet :from 
the scre.en .• 
2. Procedure of tests. 
a. Subjects taking tests sat 20 :feet :from 
the ·screen. 
b .. Six subjects took the tests at one time. 
c. The test.was explained.to the subjects. 
d .. A verbal nready 11 signal and a :four period 
of 2 seconds was used before each slide 
was presented on the screen. 
e. The length of exposure was 5/10 of a 
s·econd~ 
f. Pre-exposure :field and post-exposure :field 
controlled by 75 watt non glare bulb 2 
feet behind and 8 feet above subjects. 
g. Fixation point on middle of 48 inch by 48 
inch screen consisted of a small X marked 
with scotch tape. 
h. Subjects were asked to ~~ite down the 
number of dots they thought were presented 
on each trial on score sheet. T'D.e fifty 
slides were arranged in randem order and 
shown on the screen. Then the test was 
presented again with each slide turned 90 
degrees to the right in a different order. 
This was done to insure against practice. 
This was repeated until each slide-was 
presented- f'our times. Each time with the 
slide in a dif'f'erent position ~~d in a 
dif'f'erent order. After the presentation of' 
each -50 there was a 2 minute pause f'or a 
rest. 
3.- Scoring technique. 
a. The scoring technique used way 1the method 
sug$estea by S. W. Fernbe~ger:~. 
(l.) On a score card in the f'irst column 
_ the number of' stimulus objects 
beginning -vri th 4 and ending :with 13 
were listed. 
(2.) In the second column the number of' 
_ slides correct in each category -vrere 
listed~ 
(3.) The items in column one were multiplied 
_ by the items in column t:«vo to get the 
scores f'or each stimulus. 
(4.) Column three, the scores, were added 
for the test score. 
(5.) The above method did not determine 
_ an individualrs range of' apprehension 
but it did give a test score which 
could be used to compare individuals 
and could be used as a score in 
correlating with some other test. 
~ Fernberger, S. W., Study of' the Range of' Visual 
!pprehension, American Journal of' Psychology, V.. 32, 1921, p. 121-133. 
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CHAPTER IV 
TREATMENT A1-Jv ANALYSIS OF DATA 
The data gathered. for. this study were treated as an 
entity rather than be.ing divided into units peculiar to 
freshmen and varsity .players. 
The data was divided·into eight different items and 
each of' th·e items was correla'fted with each other item. 
The items are: 
The wall bounc.e test item 
The. cup-reaction. test. item 
Both skills test items 
Simple rea.ction time 
Choice rea.ction time 
,.Di.scriminatory reaction time 
Depth perception 
Span of visual apprehens.ion 
The correlations in this study have been computed 
by use of the Correlation Chart developed by Lindquistl/$ 
In the consider:ation of the level of significance to 
be used in.order to call a finding significant, it was 
deci.<i,ed to .. follow the following suggestion: 
l 
"If some reader. must have a criterion regarding what 
---------- ' is or is not significant, the author suggests that he 
1/ Lindquist, E. F., Correlation Chart .to Accompany Study 
Manual for A First Course in Statistics, Houghton Mifflin 
Company, Boston, Mass~ , 1938. 
Ill 
compromise by taking the level indicated by a P or .01 
(or a OR of 2.58). One way out of the difficulty, so 
far as the ·verbalization is concerned, is to say that a 
,, 
!/difference is significant at the • 05, the • 02, the • 01, 
. 1/ 
the • 001, or whatev:er level it reaches".:::J 
I:n estimating the significance ratio, it was noted 
that a special consideration had to be given to small 
samples~ The use of t was decided upon for the following 
reasons:. 
1. The table used by McNemarY is set up with 
the degrees of freedom already worked out. 
2. The ratio symbolized as t differs from OR 
in two important respects; "A refined 
estimate of the standard error is uti~ized, 
and the sampling distribut~on of t does not 
follow the normal curve 11 .;;.; · 
3. The computation of the t value requires the 
use of only one square root operation. 
The formula used for the computation of t in the 
significance of correlation for small samples is 
.. r::--:- !:!/ t = r Jli::.g = r 
~l-r2 f-r2 
N-2 
The following tab,les show the scores of each individ-
ual for each item ·and the results of the various·correla-
tions:; 
1/ McNemar, Quinn, Psychological Statistics, John Wiley 
and Sons, Inc., New York, 1949, p. 69. 
y Ibid, p. 352. 
21 Ibid,. p. 216. 
4/ Ibid. D. 226. 
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TABLE L 
INDIVIDUAL SCORES ON ITEMS USED IN THIS STUDY 
No. Player Wall Bounce Cup-Reaction Choice Reaction 
-
Test Item Test Item Time 
l RB 11.4 1.9 4oo 
2 HW 10.5 1.9· 610 
\i 
3 MR. 10.0 1.8 390 
:\ 
9.4 ·,\ 4 PS 1.9 320 
II 5 ET 10.8 2.0 390 II 
6 GR ·lo •. 6 2.0 460 
7 RS 9.8 2.0 470 
8 DD 10.0 2.1 360 
9 RR 10.0 1.6: 495 
10 JK 9 • .8 1.6 440 
ll DT 11.0 2.1 4oo 
12 LC 10.5 1.9 390 
13 RP.-. 9.8 2.0 430 
14 RW 9 • .8 2.1 420 
15 CL. 10.8 2.0 535 
16 DR 9. 6- 2.1 300 
17 HW 10.0 2.1 480 
18 ES 10.5 2.0 505 
~19 HR 10.3 2.0 460 ,. 
i: 
410 fO AO 10.5 1.8 
e li2l JB 10.0 1.8 408 
22 so 9.5 1.8 465 
M ._ 10~ 2 M- 1.93 M- 433.5 
I 26 i 
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TABLE II 
p 
INDIVIDUAL SCORES ON 'ITEMS USED IN THIS STUDY 
r 
Player Simple Discriminatory Depth 
e Reaction-Time Reaction-Time Perception 
l.R.B. 280 485 9 
2.H.W. 300 545 17.2 
3.M.R~ 280 500 14.5 
4.P.S. 280 560 35 
5.E.T. 300 560 24.1 
6.G.R. 375 520 35.1 
7 .R. S. 320 590 12.1 
8.D.D. 290 495 14.7 
9.R.R. 340 505 17.5 
10. J. K. 255 475 16.9 
11. D. T. "275 420 8.1 
l2.L.Q. 260 495. 11.5 
.. 
l3.R.P. 250 475 14.2 
l4.R.W. 350 400 14.9 
15. c. I;. 400 640 27.9 
l6.D.R. 270 500 14.7 
17 .H. W. 285 580 19.4 
l8.E.S. 330 435 26.2 
19 .H.R. 315 575 16.4 
20.A.O. 320 405 7.4 
-
21.J.B. 320 495 15.9 
22.S.C. 285 520 16.3 
M"" 303.6 M • 507.9 M = 17.7 
27 
TABLE III 
INDIVIDUAL SCORES ON ITEMS USED IN THIS STUDY 
Player Span of Visual Wall Bounce-and 
Apprehension Cup-Reaction Items 
(Composite Score) 
1.R~B. 799 13.3 
2. H. W. 767 . 12.4 
3.M.R. 834 11.8 
4.P~.S. 731 11.3 
1;, 5. E. T. 853 12.8 
694: 12.6 li•. 6.G.R. 
1:: 
7 .R. S. 715 11.8 
8.D.D. 909 12.1 
9;R.R. 720 11.6 
lO.J.K. 701 11.4 
11. D. T. 898 13.1 
12.L. C. 1013 12.4 
13.R.P~ 874 11.8 
l4.R.W. 417 11.9 
15.C.L. 694 12.8 
l6.D.R. 783 11.7 
17 .H. W. 803 12.1 
18.E.S. 916 12.5 
19.H.R. 698 12.3 
20.A.O. 773 12.3 
2l.J.B. 790 11.8 
22.S.C. 977; 11.3 
M=· 790.8 M = 12.1 
.TABLE IV 
1
1
c
1
1 ORRELATIONB-. BETWE_l:!..E~ SIMPLE REA __ CTION TIME AND OTHER ITEMS 
· . - ·OF THIS STUDY 
r (PEARSON -PRODUCT-MOMENT METHOD) 
ls1 • 1 Reaction Ti:me li~ J.mp e 
I~ i . , 
ISpan of Apprehension 
Choice Reaction Time 
Wall Bounce Test Item 
Depth Perception 
Cup~Reaction Test Item 
Both Items of the 
BB Skills Test 
1piscriminatory Reaction Time 
II · 
.I 
!! 
II . The correlations 
~most part, low and not 
!\ 
r 
-.53 
.37 
• 05 
.43 
• 09 
.. 23 
.24 
Standard 
Error 
.15 
.17 
• 21 
.17 
• 21 
• 20 
• 20 
t 
..:.2.78 
1.85 
• 23 
4 .. 05 
.40 
1.09 
1.14 
Level o:f 
Significance 
10% 
None* 
.001% 
None 
None 
None 
presented in Table IV are, for the 
significant. The correlation 
i: Jjbetween simple reaction time and the span of apprehension 
I 
~shows a high negative correlation which is significant at 
~he 2% level. T'ne correlation between simple and choice 
Teaction time is significant at the 10% level. Simple 
reaction time and depth perception sho1•r a positive correla-
tion which can be accepted at a very high level of signifi-
cance. 
*Anything above the 20% level is considered-as not 
significant. 
e 
TABLE V. 
CORRELATIONS BET"WEEN BOTH ITElVIS OF THE BASKETBALL SKILLS 
TEST AND OTHER ITEiviS OF THIS STUDY 
(PEARSON PRODUCT-MOMENT METHOD) 
,.Both Items of r 
i; 
Standard t Level of 
11 Skills Test Error Significance 
i! 
··wall Bounce 
i' 10 .. 8 .001% i ~ Test Item .92 • 03 
:)Depth Perception -. 06 • 21 -. 27 None 
li Cup Reaction 
1 Test Item .44: .17 2.2 5% 
:. 
!Discriminatory 
Reaction Time .04 • 21 .18 None 
Choice Reaction 
Time • 03 • 21 .13 None 
Span of 
Apprehension .11 • 21 .5 None 
The correlations presented in Table V are mostly 
! 
ilow and non.:..significa:nt.The correlation between Both 
Items of the basketball skills test and the wall bounce 
test i tern show an unusually high correlation of • 92. 
The cup reaction test also shows a fairly high positive 
correlation, .44. This correlation may be positively 
influenced by the fact that the correlation of an item 
Mith itself is necessarily high. 
I 
I 30 
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TABLE VI 
. 
C_ORRELATIONS BETWEEN THE WALL BOUNCE TEST ITEM Al'ID OTHER 
ITEMS OF THIS STUDY 
-
(PEARSON PRODUCT-MOMENT METHOD) 
Wall Bounce r Standard t Lev:·el of' 
Test Item· Error Significance 
Choice Reaction 
I Time - .l8 . 20 .8 None 
'· 
I Span of 
I Apprehension • 09 .2l .4 None 
Discriminatory 
Reaction Time • 25 .l9 l.l3 None 
Cup Reaction 
Test Item . 029 • 22 .o4 None 
Depth Perception -. 08 • 2l -.3l None 
The correlations presented in Table VI are all very 
low and non~sa§nif'icant. 
I 
e 
I 
. 
31. 
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TABLE VIL 
!CORRELATIONS BETWEEN THE CUP REACTION TEST ITEM AND OTHER 
ITEMS OF THIS STUDY 
-
(PEARSON PRODUCT-MOMENT METHOD) 
Cup Reaction r Standard t Level of' 
Test Item Error Significance 
Span of' 
Apprehension -.07 .21 -.35 None 
Discriminatory 
_Reaction Time • 07 • 21 .31 None 
Choice Reaction 
Time -.ll • 21 .so None 
Depth Perception • 065 • 21 .30 None 
-
The correlations presented in Table VII are low and 
non.:. significant. 
' 
e 
I 
I' 
I 
I 
TABLE VIII 
i! ,, 
J) TABLE~ 
CORRELATIONS BETWEEN DISCRIMINATORY REACTION TIME ffi~lJ 
OTHER ITEMS OF THIS STUDY 
(PEARSON PRODUCT-MOMENT METHOD) 
Discriminatory r Standard t Level of 
Reaction Time Error Significance 
Depth Perception .so .l5 2.63 2% 
Span of 
Apprehension -.09 • 2l -.4-o None 
The correlations presented in Table IX show a high 
correlation between discriminatory reaction time and 
depth perception which is significant at the 2% level. 
TABLE X 
CORRELAT.IONS BETW.u;EN SPAN OF APPREHENSION AND DEPTH 
. PERCEPTION 
(PEARSON PRODUCT~MOMENT METHOD) 
.Span of r Standard t Level of 
Apprehension Error Significance 
Depth Perception ~.l5 • 20 -. 68 None 
The data presented in Table X show a loir; and 
non-significant negative correlation. 
Analysis of Data.-- Of the 28 correlations done 
11
in this study· 7% (2) were significant at the 1% level. 
!~These were the correlations between the wall bounce test 
I and both items of the BB skills test; and between depth 
perception and simple reaction time. 
lO% (3) showed positive'and significant correlations 
1 
above the l% level. 
3% of the correlations showed high negatively 
~~significant results. 
78% of the correlations showed no significant 
results •. 
There were no significant correlations between the 
items, separately or together, of the Basketball skills 
test and any of the psychological tests. 
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'II CHAPTER V 
SUMMARY AND CONCLUSIONS 
Summary.-- Samples as small as the one used in this 
study tend t~ magnify the small errors liL~erent in all 
studies of this type. 
Such errors as the one in the scoring of the penny 
cup test should be recognized and not repeated by persons 
doing a similar study in the future. 
The use of humans as subjects of a study also has a 
magnifying effect on the errors of measurement. However, 
! it is the opinion of the author that there are some very 
important facts to be ·presented to the vrorld of sports 
and the field of Education through a thorough study of 
the innate capacities. 
Even though only few positive findings were made in 
this study, the author feels that further arid more 
extensive study is justifiable. 
Conclusions.-- From the findings .of this study the 
following conclusions seem evident: 
l. There are no significant relationships 
between the items of the basketball skills 
test used in this study and reaction time; 
span of visual apprehension, and depth 
perception.' .. 
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2. There is a significant negative relationship 
between simple reac.tion time and the span of 
visual apprehension. 
3. There is a significant positive relationship 
oetween. d.epth perception and both simple and 
discriminatory reaction times •. 
4. There is a s.ignificant positive relationship 
between choice and simple reaction time. 
Recommendations for further study.--
-
1. A study o.f the relationships between the 
span. o.f visual apprehension, reaction time, 
depth perception, and a complete basketball 
skills test with college basketball players 
as the subjects. 
2. A similar study using the multiple correla-
tion technique. 
3. A similar study using basketball teams from 
several different schools. 
4. A similar study with some other sport -
tennis, golf, baseball, etc. 
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APPENDIX E 
lENGTH OF FOREPERIOD Af.ll) ORDER OF PRESENTATION OF STIMULI 
FOR REACTION TIME TESTS 
Foireperiod 
in seconds 
I! 
Fo~eperiod 
in 1 seconds 
St1.mulus* 
Trial 
. Ill Foreperiod 
in~ seconds 
St· mulus* 
!I 
Simple Reaction Time 
1 2 3 4 6 6 7 s 9 10 11 
2 4 2 3 2. 3 4 3 2 3 4 
Oho1ee Reaction Time 
1 2 3 4 6 6 ? 8 9 10 11 
3 4 3 4 4 4 3 2 2 2 2 
A A G A G G A G G A G 
Discriminatory Reaction Time 
1 2 3 4 5 6 7 8 9 10 1.1 
4 4 4 2 4 3 4 2 2 2 3 
R G A G A A R A G R G 
* A - Amber G - Green R - Red 
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11 3 
4 
6 
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TABLE ll 
RAW SCORES FOR SI~LE REAOT!ON TIME 
350 270 285 345 260 2$0 275 230 3.10 280 
330 320 320 300 320 300 300 295 .. 300 265 525. 
340 290 280 300 315 290 300 275 240 260 250 
35o 35o zgo 2ao 2eo 2so 27o 250 2eo 2ao· 24o 
320 310 300 300 305 275 ~25 280 290 300 305 
ago 37o 375 37o 400 aao 346 B9o 4oo 375 37o 
330 3415 ·350. 280 325 290 290 3.20 345 31.0 310 
390 375 290 :300 305 295 2'70 260 275 290 270 
340 340 320 .340 336 g4Q 355 320 31.5 280 315 
23o a9o ~oo 2ao 246 £45 24o 21e. 206 286 2oo 
l 34Q 260 275 345 260 260 275 230 ~00 290 315 
1 250 26Q 270 25f> 250 260 260 240 450 285 270 
1~ 230 380 300 280 235 245 240 271> 250 245 300 
l. 450 400 400 $50 350 ~20 300 350 380 350 300 
jl 
l ~ 420 310 400 400 415 320 490 300 420 325· . 3&5 
lt •·. i:· 
l' 350 350 270 280 280 290 230 250 260 250 .. ,2~:0 
/j 
l; 300 320 280 320 290 296 270 260 310 290 260 
11'1 336 335 ~15 335 3.30 335 3oo 31.5 310 275 310 
l( aso 34Q a4o 2'75 :s2o 2E35 285 a1s 34o 3oe 3oa 
2i. 
2 
570 370 295 345 530 290 310 31{5 320 270 310 
435 355 420 480 320 270 320 300 280 .3.15 290 
2~ 300 320 280 320 290 285 270 260 300 270 25() 
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APPENDIX G TABLE XII 
·RAW- SCORES· ,FOR :CHOICE REACTION TIME 
e II Tr.a~ ~ 2 3 4 5 _(\)_ j_ 8 9 10 J.l 
Oat· le 1 I. 400 570 370 375 545 500 390 425 560 345 395 
,, 
2 
d . 
640 560 610 690 595 805 ?90 400 510 766 445 
3 400 390 400 375 360 390 395 380 400 385 325 
4' 280 300 290 350 320 390 320 270 400 300 450 
5 !I 280 300 350 390 400 425 390 400 405 390 40~ 
6 495 415 745 510 415 ?00 460 490 450 410 41 
7 550 460 420 . 445 400 675 500 475 530 470 420 
II 
a·. 395 400 475 420 395 360 340 320 320 315 30C 
9 II 515 495 370 370 390 390 510 620 618 375 50~ 
1J 598 565 395 415 460 375 535 325 465 430 44C 
lj 400 470 370 375 475 500 390 425 500 345. 39~ lJ. 500 530 390 370 390 390 385 455 455 515 3.6 ~ 500 395 415 460 375 535 325 430 440 510 42 
1~, 450 420 358 400 350 450 500 500 360 420 35C 
535 470 415 450 575. 570 535 540 460 590 ?2f lf 
l.E 280 300 280 350 320 390 320 270 400 300 40C jl 520 580 515 580 4?5 430 650 460 480 465 44d 
780 515 495 370 390 390 510 620 618 375 50fl 
lJ 540 450 410 435 390 600 500 465 520 460 41C 
•• 
Jl 425 540 380 410 385 365 375 740 470 450 40f 2i 
450 530 395 430 550 408 360 370 440 380 36J 21 
22 475 460 440 520 580 460 466 440 496 500 46 
1\ 
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APPENDIX H TABLE XIII 
RAW SCO!US FOR DISCRIMINATORY REACTION TIME 
-· 
-~r1 al. l. 2 3 4 5.' 6 ? a ·g 10 l.l. 
Cas e 
1 420 385 385 365 500 550 410 490 500 600 485 
2 430 625 545 670 675 575 377 500 730 305 350 
3 485 545 560 520 495 475 500 575 420 475 505 
4 I 320 500 620 850 560 710 490 590 570 540 540 
:I 540 500 620 560 490 590 5'70 540 540 590 600 -425 610 425 450 525 600 520 530 610 375 375 
7 685 640 550 360 615 595 410 ?00 550 590 530 
.. 
8 475 500 475 480 575 495 400 450 505 510 500 
:! 435 575 385 505 425 795 395 520 330 520 540 390 425 650 620 695 880 320 345 330 475 550 '].~ 420 380 385 365 500 550 410 490 500 500 475 
II 
1 560 490 465 350 800 525 490 520 '520 415 495 
1~ 390 425 550 620 595 580 32G 345 330 475 550 
1~ 600 330 470 390 520 400 370 670 330 400 470 
]15 790 585 720 600 810 '730 540 495 680 560 640 
J 320 500 620 '720 460 410 390 466 570 590 640 560 585 730 520 680 945 510 475 700 680 565 j8 435 575 385 505 425 795 395 520 330 525 540 
lb 670 825 535 345 600 580 395 685 535 575 515 
Ill : 
20 395 390 405 425 545 370 420 585 530 405 390 
,e. Ill ·.<. 21 445 365 520 535 550 660 425 495 400 520 400 
I'' 600 680 510 600 510 495 520 22 525 500 520 700 
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APPENDIX J 
lO 15 ~1 6 6 
24 2 
•34 -7o -5~ :~ae ·-35 4 
-30· ···!""20 '\""3~ -4(} ,.-53 4 
3 'lO !,5 20} 
.3 10 ~0 10 
ao 10 .;;.s zs -5 a 0 -~ 20 15 
20 '15 20 :to -20 5 ... 20 -5. :to --lo 
.... zo -6 :2 2o 30 '18 16 24 ·lo ..... ·1o 
11 l .10 _, -
-17 
a 
2 I .... 5 S 5 -6 4 
20 30 1:5 ~0 40 35 5 
a -1 ....;:t 
40 30 14 
4 
.9 
3 10 
21 22 
30 .... ~ 
0 12 
20 '30 
·-14 .a. 5 -$.5 .-2. 5• ~5 
lZ 10 l9 20 12 
9 21. 20 l 5 
-20 -15 ~4 
5 10 22 
-20 •lO 
44 l:o 
lS 1s aa 3a 24 
lJ5 12 24 1o . -1o 
8 .. 5 -4 B.5 13 9·.5 
18 14 ,.,. 20 21 
12 10 22 ·;so 10 
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